Guanylyl cyclase and protein kinase G mediate nitric oxide suppression of 5-lipoxygenase metabolism in rat alveolar macrophages.
We have previously demonstrated that exogenous nitric oxide (NO) directly inhibits alveolar macrophage (AM) cell-free activity of the enzyme 5-lipoxygenase (5-LO), thereby inhibiting metabolism of arachidonic acid to the important proinflammatory lipid mediators, leukotrienes (LT). Here, we explored the possibility that NO indirectly inhibited AM LT synthesis via activation of soluble guanylyl cyclase (sGC) in rat AM. The selective sGC inhibitor, LY83583, abrogated the suppression of cellular LT synthesis elicited by either exogenous or endogenous NO. A non-NO-dependent activator of sGC, YC-1, also inhibited macrophage LT synthesis. We next determined if sGC-mediated suppression of AM LT synthesis was dependent on protein kinase G (cGK). The selective cGK inhibitor, KT5823, reversed the suppression of cellular 5-LO metabolism following treatment with exogenous NO and YC-1. cGK1 activation resulted in phosphorylation of 5-LO. In contrast to peritoneal macrophages, AM exhibited localization of sGC, cGK1 and cGKII to the cell nucleus. In summary, in addition to its direct effects, NO-induced suppression of 5-LO action can be mediated indirectly through activation of the sGC and cGK pathways in AM. The nuclear localization of enzymes sGC, CGK1 and cGKII in the AM, which also demonstrates preferential nuclear 5-LO expression, may confer tighter regulation of LT synthesis.